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IMPROVEMENT IN POSITIONING CONTROL OF A COMPUTER MOUSE 



Field of the invention 

The invention is directed to manual guidance by the user in control of a con^uter through 
a di^lay interface, and in particular to the positioning of a cursor in the display by the 
movement of a conq>uter mouse and fiuther in particular to the addition of a fiictional 
force con^onent in the mouse movement that improves positioning control and 
efficiency. 

Background of the invention and relation to the prior art. 

As progress evolves in the control of a cursor through a display interface of a conq)uter 
a number of considerations are operating to make accuracy in positioning and in turn user 
efficiency, increasingly difficult to achieve. In the art, a positioning device called a 
mouse has evolved that Gts in the hand of the user and \^ch has a rotatable element on 
the under side that rotates against the surface on which the mouse rests when the mouse is 
moved. The mouse internally has drcuitry that provides and transmits signals correlated 
with the rotatable element movement that results ia movement of the cursor or pointer on 
the display screen.. 

Switching elements that dehver operating systCTi signals through the mouse-display 
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inter&ce can iirpose psychomotor Hmitatioiis for a user. The switches are positioned to 
be under an adjacent finger \\4ien the mouse is in the hand of the user but the actuation 
force for each switch by the respective finger has force con:q)onents in more than one 
direction that can introduce a movement force on the mouse that may disrupt the position 
of the mouse and in turn the cursor. Other users may have other types of hand 
coordination problems^ making it difficult for them to reach and retain targeted locations 
with a mouse, Coti5)lexity is fiirther added by operating system requirements for such 
actuation features as "double cHcks'', Complexity is still fiuther added by the fact that 
some users as their e^^erience and skills change could benefit by having some adjustabihty 
in the movement re^onse of the mouse. 

Operating system controls that are installed to introduce system biases favoring a 
particular user such as are discussed in U.S. Patent 5,642,131 also recognize that 
accurate cursor positioning directly to a particular desired location is inefficient because 
\?vhen the user is able to position the cursor close to the desired location overshoot and 
undershoot make precise positioning of the cursor difficult. Maneuvering the cursor 
directly to the desked location must be done with care, requiring slov^er action, ^^Mch in 
tum affects productivity and efficiency. 
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Summary of the laverrtioai 

Iq the invention, positioning control of a conq)uter mouse is in^roved by adding a 
finely adjustable fiictional force compom&nt to relative motion in the plane of the mouse- 
supporting sur&ce, or mouse pad, system. The added fiictional force component operates 
to produce a drag coxrq)onent that d&mpms any forces that would tend to upset the 
selected mouse position. The fiictional force con^onent may be provided, for exmnple 
by additional small locaHized weight increments, the effect of a magnetic field or a 
change in coefficient of fiiction between parts that move in relation to each other. 

Brief Description of the Drawings 

Figures 1 and 2 are perspective and side vi&m respectively of a typical prior art coirputer mouse. 

Figures 3 and 4 are each a schematic side view of different embodiments of the invention 
illustrating the addition of positioned mouse housing weight increments. 

Figures 5 and 6 are each a schematic side view of different embodiments of the invention 
illustrating the use of a magnetic member on the mouse housing providing attraction to a 
mouse pad type supporting surface containing a ferromagnetic sheet member. 

Figure 7 is a schematic side view of an embodiment of the invention illustrating the 
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addition of increased friction surfaces to the sliding support faces vdiich in turn increase 
the static and kinetic coefficients of friction between a mouse and a mouse pad. 

Descri5)tion of the invention 

hi the invattioQ, there is added an adjustable frictional force corqponent in the mouse - 
mouse pad type supporting surface that m^roves the positionmg control of the mouse by 
introducing an adjustable drag-type con^onent to the mouse movement in the plane of the 
mouse - mouse pad interface. 

The structural features of a typical moui^ are illustrated in connection with Figures 1 and 2 
\Mdi are perspective and side vievws respectively and vMdi are labelled prior art. Referring to 
Fig. 1 and Fig. 2. together; the mouse 100 has a housing that generally fits the hand of 
tiie user with the upper curved surface 101 fitting mto the heel of the right hand or the left 
hand of a left handed user. Switches 102 and 103 are provided for the standard clicldng 
fimctions of the con^uter and are positioned for actuation by the index and middle fingers 
of the user . Protrusions 104 and 105, which are usually of plastic, provide fiictional 
sliding surfaces for the mouse. A curved member with a per^heral surface such as a 
sphere 106 is rotated by tangential contact of the perq)heral sur&ce of Ae sphere m 
movement of the mouse over the supporting surfece. Po^on sensang mechanisms and 
circuitry mdicated generally as element 110 within the housing of the mouse 100 convert 
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the motion of the sphere 106 into signals for the con^uter, resulting in motion of the 
pointer, or cursor, on a display screen, not shown. The position signals are delivered to the 
con^uter through the cable 107 or transmitted by a standard m the art, transmitter, not 
shown, within the housing of the mouse 100. The mouse 100 has movement in the plme 
of a supporting surfece 108, wiiich is typically a mouse pad 108, v^ch serves as a 
resilient and uniform Mction supplying, supporting surfece. For sknplicity of description, 
the supporting surfece 108 will be referred to as the mouse pad. 

The frictional forces between the lower surfeces of the protrusions 104 and 105 and the 
upper surface of the mouse pad 108 can be increased by increasmg the weight of the 
mouse. At the present state of the art, the weight of a mouse can be about 100 grams or 
about 3 Vz ounces. But at that weight, while light enough to avoid hand fatigue, difficulty 
ia positioning can be encountered. 

In accordance with the mvention, a fine adjustment in fiictional force between the mouse 
and the supporting surfece on which it rests can make a difference between m^roving 
positioning accuracy while avoiding hand fatigue. The adjustment in fiictional force can 
be provided in many ways including as exan^les: by the addition of incremental weights 
md the removal of some if necessary until m optimum overall weight is achieved; by the 
introduction of a magnetic field perpendicular to the supporting surface, between the 
mouse mid a supporting surfece; or by a change in the coefficient of faction in the 
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mouse-supporting surfece interface such as at the mouse support protrusions; or by any 
combination thereof. 

Referring to Figures 3 and 4 which are each a schematic side view of different 
embodhnents of the invention ittustrating the addition of a selectively positioned mouse 
housing weight increment of the order of about 20 to 50 grams, which is less than about 
half the total weight of a typical mouse and which operates to adjust the fiictional force 
m movement between the mouse 100 and the pad or supportmg aarfece 108. 

Iq the embodiment of Fig. 3, x^iiere Hke reference numerals are used as in previous figures, 
the fiictional force between the mouse 100 ^d the mouse pad 108 is adjustably increased 
by placing a locallized group of small metal pellets 111 having a total weight of about 20 
to 50 grams into the mouse housing. The weight of the group of pellets 1 1 1 is partially 
balanced by that of the position sensing circuitry 1 10 which is usually present in the 
vicinity of the protrusion 104. The pellets 111 typically may have a diameter of about 1/8 
mch, similar to buck shot. They are usually placed into the housing after first having been 
placed into a small plastic wrapper to prevent their scattering to the mechanical md 
electrical components when mside the housing. 

In the embodiment of Fig.4, where like reference numerals are used as in previous figures, 
the fiictional force for movement between the mouse 100 and the mouse pad 108 is 
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adjustably increased by placing an aflSxed weight member 1 12 having a total weight of 
about 20 to 50 grams over the 101 portion of the housing. 100. The weight member 1 12 
may consist for example of one or a plurality of about 1 inch diameter metal discs that are 
cloth or plastic covered. 

Figures 5 and 6 are each a schematic side view of different embodiments of the invention 
illustrating the use of a magnetic member on the mouse housing providing attraction to an 
underlying ferromagnetic sheet withm the mouse pad. 

Referring to Fig. 5 , where like reference numerals are used as in previous figures, 
use is made of a localized magnetic field to add frictional force to the motion of the 
mouse with respect to the mouse pad.. Figure 5 depicts the side view of the mouse 100 
that with a permanent magnet element 113 aflBked to the portion of the mouse 100 
adjacent to the mouse pad 108 in the vicinity of protrusion 104. The permanent magnet 
may be a small portion of magnetic sheet material of the type that adheres to steel 
surfeces by magnetic attraction. The mouse pad 108 contains a dieet of steel or some 
other ferromagnetic material 114 with a cover such as a cloth. The magnetic attraction 
between the permanent magnet 113 and the ferronmgnetic sheet 1 14 in the mouse pad 
108 increases the downward force, thereby increashig the fiictional force in the relative 
movement between the mouse 100 and the mouse pad 108, resulting in increased 
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mechanical resist^ce to any mtermittent and iminteaded tiiie motion of the mouse. In this 
embodiment, adjustment ability is achieved by reducing or increasing the area and/or 
thickness of the affixed magnetic element 113, 

In Figure 6 another embodiment is provided of the use of a locallized magnetic field to 
provide the added fictional force. In the embodiment of Fig.6 , the arrangement is also 
one that is particularly suitable for use in portable and mobile environments. For optimum 
use in such environments, the mouse is typically cordless in which the cable 107 in 
previous figures is by a transmitter located in the circuitry 110, The mouse pad 1 08 
includes a coated or cloth-covered rigid sheet of steel or another ferromagnetic material 
114. The magnetic field is provided by means of a relatively strong permanent magnet 
115 such as, for example, a Vi inch diameter disc of SmCo that is screw mounted for 
adjustment to vary the spacing between the magnet 115, through the mouse pad 108 cover 
to the ferromagnetic material 1 14. The less the spacing, the greater will be the magnetic 
attraction. Where the magnetic attraction is increased sufficiently to support the mouse 
without detachment from its rigid mouse pad over a range of spatial orientations and/or 
accelerations, the result may be too much fdctional force being added to enable 
comfortable use of the mouse. Such a problem is overcome by providing rollers in place of 
the usual protrusions. Two such rollers 116 and 1 17 are indicated in Figure 6. 

The combination of weight or magnetic attraction is illustrated symbohcally in Figures 3-6 
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as m arrow. 

Another general way to introduce a fiictional force requirement into the interface between 
between the mouse 100 and the mouse pad 108 is to change the coefficient of friction 
between mating surfaces. Such an approach is illustrated m connection with Figure 7 
which is a schematic side view of an embodiment of the invention illustrating the addition 
of increased friction surfaces to the shdiag support feces; this operates to iacrease the 
static and kmetic coeflSdents of friction between the support &ces of the mouse 100 and 
the mouse pad 108. 

Referring to Fig. 7, the increase in coefficients of friction is achieved by affixing elements 
118 and 119 of a different friction material such as paper-backed adhesive tape to the 
portions of the relatively smooth protrusions 104 and 105, thereby mcreasmg the static 
and kinetic coefficients of friction between the mouse 100 mid the mouse pad 108. 

It will be apparent to one skilled in tiie art tiiat there will be a wide range of variations 
withia the princ^les set forth and in addition to the examples listed such mechanisms as 
the use of hydraulics, pneumatics and viscous fluids may be en^loyed. 

Similarly, the princ^les involving mouse - mouse pad interfeces apply as well to the 
interfaces of trackballs and other cursor positioning devices. 
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What has been described is a control principle for a con^uter mouse that involves 
adjustably altering a fiictional coniponent of the mouse - supporting sur&ce interfece. 
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What is claimed is: 



1 1 . In a manually guided pointing operation in a display interface between a user and 

2 a con^uter, 

3 the improvement for position control coi^prising in combination: 

4 a structural intersection between a curved member on a manually moveable pointing 

5 member and a stationary surfece^ 

6 said curved member having a perq)heral surfece in tangential contact with said 

7 stationary surfece, 

8 said curved member further having associated signal generating drcuitry operable 

9 to move a cursor in said display in response to relative motion of said curved 

10 member with respect to said stationary surfece at said intersection, and, 

11 a fiictional force coir5)onent in the plane of said tmgential contact in said 

12 intersection. 



1 2. In a manually guided pointing operation in a display interface between a user and 

2 a con5)uter, 

3 the inqjrovement for position control cort5)rising in combination: 

4 a fest type structural intersection between a curved member on a manually 

5 moveable pointing member and a stationary surface, 

6 said curved member having a per5)heral surfece in tangential contact wilh said 
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7 stationary surface, 

8 said curved member fiirther having associated signal generating circuitry operable 

9 to move a cursor in said display in response to relative motion of said curved 

10 member with respect to said stationary surface at said intersection, 

11 at least one second type structural intersection between a protrusion on said 

12 manually moveable pointing member and a contact location on said 

13 stationary surface, 

14 each said protrusion having a per^heral surface in contact with said stationary 

15 surface, and, 

16 a ftictional force component at said contact location. 

1 3. The inc^rovement of claim 2 \\4iere said protrusion is a member attached to said 

2 manually moveable pointing member and taken from a group of a hvmp and roller. 

1 4, The irr^rovement of Claim 1 wherein said manually movable pointing merober 

2 and said stationary surfece are a computer mouse and mouse pad combination. 

1 5. The mq)rovement of claim 4 wherem said addition of a ftictional force 

2 component is the result of the addition of a 20 - 50 % increase of the weight of said 

3 con5)uter mouse. 
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1 6. The m5>rovemeiit of Claim 5 vAerein said 20 - 50% weight increase is in the 

2 range of 20 - 50 grams. 

1 7. The in^jrovement of Claim 6 wherein said 20 -50% weight increase is m the 

2 form of a localized group of metal particles positioned within a housing of said 

3 mouse. 

1 8. The in^rovement of Claim 6 wherein said 20 - 50% weight increase is in the 

2 form of a weight member aflBbted to a housing of said mouse. 

1 9. The m^rovement of claim 4 wherein said addition of a ftictional force 

2 con^onent is the result of the addition of a combination of a ma^etic member 

3 positioned on the sur&ce of said con5>uter mouse that is adjacent to said computer 

4 mouse pad and a ferromagnetic sheet portioned in said mouse pad. 

1 10. The ia5)rovement of claim 4 wherein said addition of a fiictional force 

2 coi^ponent is the result of the addition of bsi increase in coefficient of fiiction 

3 of protrusions on the surfece of said con^uter mouse that are adjacent to said 

4 computer mouse pad at the surface of said con5)uter mouse pad. 

1 11. The in^rovement of claim 4 wherein said addition of a fiictional force 

2 corcponent is a result of at least one addition taken fi-om the group of the addition of 
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3 an about 20 - 50% increase to the weight of said conq)uter mouse, the addition of a 

4 combination of a magnetic member positioned on the sur&ce of said conq)uter 

5 mouse that is adjacent to said con^uter mouse pad and a ferromagnetic sheet 

6 positioned in said mouse pad, and an addition of m increase in coefficient of ftiction 

7 between protrusions on the surfece of said con5)uter mouse that is adjacent to said 

8 con^uter mouse pad at the surface of said con^uter mouse pad. 

1 12. In a con^uter control interfece involving a display and a manually guided 

2 mouse on a mouse pad, 

3 the in^rovement for position control con5)rising in combination: 

4 a sphere member in said mouse rotatably contacting said mouse pad, 

5 said sphere member having associated si^al generating circuitry operable 

6 to move a cursor in said di^lay in response to mouse movement measured 

7 by rotation of said sphere member with respect to said mouse pad, and, 

8 a Mctional force cort^onent addition in the plane of said mouse pad opposing said 

9 mouse movement. 

1 13. The in^rovement of claim 12 \?sherem said fiictional force conq)onent 

2 addition is a result of at least one taken from the group of incremental weights 
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3 totaHng about 20 - 50 % of the weight of said mouse, the addition of a 

4 combination of a magnetic member positioned on the surface of said mouse that is 

5 adjacent to said mouse pad and a ferromagnetic sheet positioned in said mouse 

6 pad and an addition of an increase in coefKdent of fiiction between protrudons on 

7 the surface of said mouse that are adjacent to said mouse pad. 

1 14. The irr^rovementofclaim 12 wherein said ftictional force conq^onent is the 

2 result of the addition of an about 20 - 50 % in weight increase of said mouse and 

3 said weight increase is produced by about 20 - 50 grams of metal particles in the 

4 housing of said mouse.. 

1 15. The in^rovement of claim 12 \^erein said fictional force con^onent is the 

2 result of the addition of about 20 - 50 % in the weight of said mouse, and said 

3 weight mcrease is produced by aflSxmg to the top of the housing of said mouse an 

4 element con5)rising one or more cloth or plastic covered metal discs totaling about 

5 20-50 grams in weight. 

1 16. The in:q)rovement of claim 12 wherein said ftictional force con^onent is the 

2 result of the addition of a combination of a magnetic member positioned on the 

3 surfece of said mouse that is adjacent to said mouse pad and a ferromagnetic sheet 

4 positioned in said mouse pad. 
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1 17. The in^rovanent of claim 16 wherem said mgpeiic member is adjustab^^ 

2 poationed and said mouse is positioned on rollers away from said mouse pad. 



£3 
W 

ro 

m 

s ■ 

Q 
in- 

Q 



YO999-023 

17 

IMPROVEMENT IN POSmONBSfG CONTROL OF A COMPUTER MOUSE 

ABSTRACT 

Control klhepodtioiimgofacoinputer mouse is mproved by adding a finely adjusted 
fiictional force mrs^onmt to relative motion in the plane of the mouse - supporthig 
sur&ce, or mou^ pad, system. The added fiictional force con^onent operates 
to produce a drag con5)onOTt that dan^>ens the movement. The added fiictional force 
con5>onent may he provided by additional lanaU locallized weight increments, the effect 
of a magnetic field, or a change in coefficient of fiiction between parts that move m 
relation to each other, as exan5)les. 
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DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 
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name; 
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Section 1.56; 
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